:ROM 001-5714342916=RIPLO /O 8 1 -462702408= 

,,i esri« , cerie\ uuuumtsriL vitsw 



/05-04-27-21:26/00 1-003 s « 6O 7; i 73 ^!l : J 



SIMSCOMOOeTOK (D>E¥SCH 2TS MAWUFACITyBttWIG MET!H)©(D> 



Potent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- International: 

• Guropoon: 

Application numbon 
Priority number(s): 



JP2001 085700 
2001-03-30 

SUZAWA HIDEOMI; ONO KOJI; ONUMA HIDETO; 
YAMAGATA HIROKAZU; YAMAZAKI SHUNPEI 

SEMICONDUCTOR ENERGY LAB 

H01L29/786; HO 1L2 1/336; G02F1/1345; G09F9/30 
H01L21/336D2B; H01L21/84; H01L27/12; 
H01L29/786B4B; H01 L29/786B5; H01L29/786D 
JP19990264101 19990917 
JP19990264101 19990917 



Also published as: 
H US6515336(B 



Report a date error Die 



Abstract of JP2O01 005700 
PROBLEM TO BE SOLVED: To obtain a 
semiconductor device whose operating 
characteristic and reliability are enhanced, whose 
power consumption is lowered, in which the 
number to processes is reduced, whose 
production costs are lowered and whose yield is 
enhanced by a method wherein the structure of 
thin-fiim transistorsfTFTs) arranged in various 
circuitsd is made proper according to the function 
of the circuits. SOLUTION: LDD regions 622, 623 
of a TFT have a concentration grade in which the 
concentration of an impurity element for 
conductivity-type control becomes gradually high 
as they come close to a drain region. In order to 
form the LDD regions which have the 
concentration grade of the impurity element, a 
gate electrode 607 having a taper part and a gate 
insulating film 605 having a taper part are formed 
and the impurity element, for conductivity-type 
control, which is ionized Is passed through the 
gate insulating film 605 so as to be added to a 
semiconductor layer. 
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[SJjfcJgl 13 BStffiC&W-fcliSTFTi. KISS® 
<om 21 C p ^ V TFTtnft *JHJT F T t * 

flftEStt^CWSfcfcbTy- hSfe&ffiSrJBfSTSJ&S 
©Hi. 

fflJEy- h«9BJblcISBMt»«tt«»* k 6J«*««S 
jfflEiSQJSSSiRWfcxy^yUT. x-/x-85**r 

-r*y- /t-« **rr* y- hte&iss 

^^t<tt>. JfflEI&aielB&©nxr*^l!TFTi3«fctf 
llflK!aS9?TFT£^»*T*fl>E&tt¥8#0t- ME* 4 

7LS*asSDbT. S5ES«iiFfT^[aj^*5^TKnS! 

86®®« SSSfiTf 6 ©It i: . 
WEISaiHlSSO n 9- v *JH! T F T *5 «k t^SUEHJST F 
T£Jg)*TSlftE6#¥£S#®K. WEy-h«SS^ 
X ^ t UT n Si*(*-¥--r •S'FSe^TC^^^llO UTSQgg 

n STM4fe««*«fiE-r in 7 <DIf§ t . 
MEISCatSBS© P ^+ *;H!T F T 2>9JESrtt 

WEy- hue©?— ^-estiWEy- h 

finESffitW/i^lC^^TKpS^^^^TSE^ 
7cSKDjQS^iE*»T«>ieOffipS!^ISi6^ffl«i:. «5E 

y— vqswx- /x-fiB*^ b^i p ft*i" -s^ 

fJEISQftlelKOn ^ V^;H!T F TiHEI^T FTt 

*si©srafifi©J!S^^-r^9©xgt. 

B81»SkKS»BE-r5^1 OCIit. 
MEH«TFTlC«^-r*Bi^@S«r. SHE»2ro®fW 

t8}#Ja 1 2 3 iS*3« 1 1 K43^T. 
8trEBf»ttS3Qtt«»«. ^>^^ (Ta) . 

(TI) . ^U^5r> (Mo) . 9>?7.7-> (W) *^ 
SStfilfcTcSS. *fcttflUE7c3S*fi£»i:r*<k^. 
$fel4lWE7cS^iia*^t»-e-fc<l:^. $fc«flfiE7cS? 

ft. 
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©*/5x*«±K*riET* itfpjfllifto . ®»tf 
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TFTt p^Ar^JHHTFT£36>&SU6CMOSH86€ 
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[0 0 0 6] *S»C, n^-fr^JU^TFT^Jlt/p^i' 
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[00 07] *HW»ii:<0J;5«ciaiHja*»ft"r*fc* 

tffciMMMttlKiJUT. *BB*lcBBam*TFT 
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*o. ttffilSSAtefcH-Siiftlc. XSafcB'IttbTffl 

itnx h * # * o ort±* shit * 

[0 0 0 8] 

*e*o*^sar4fc*«cfi, xa**»»rr*::£*t 

EgOfiKJig*Jj:^X-y?>^«ct*c0xe©tefc, h 
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s©isi8Sfcg3Bsn5TFTo«jgs-t©igKo«a 
i»^*<®**n4i3aiaKicietje.ia-sTFTK. dw 

jgflE£i3i&£C .he!:. -^ntBWffcS^C&ra^t&S 10 
Bfr>fc€3&**a£Llr>. -tO.fcSfttfJjStLT. TFT 

T. K P'f >S«KiSt?< K^nT»* icCJQSWffl 
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*SfcOOfi*H ?SSJSOi*fi©l/4fgtLT^ 
•5. 3 SC. Sfll31«3«:&8rr-ST88<l«iK:t>, 

[0013] no^vui cp^m^ft^yx^mmm 

E (fclAtf, x«>^->y^B) OiQitigD&BlfclSl 7 
(A) IC^-T. SJ&SW<0±85ICK:WSnt5^«9 0 
5±lw7>7 L y:M-H'9 0 3SBEBUT. T<;/?->y# 
•yi7X9 0 7£#LTg5lCD&jgi&@i!9 0 1 C&i&S 
§Sl<DiSJSifcSiS&9 0 1«6~6 0MHz. tt£ 
65l'«13. 5 6MHi*Sffi-T5. 

906 £Gtfrr*T8B®8i 904 tz\tm 2 (oH6mm^m 

9 0 2tfi-?y7>##y£>Z9 1 2*^bT^5*XT 
US. m2<D&mfeZi.M9 0 2111 0 0kHz~ 6 0MHz 
<MX.i& 6~2 9fflk> if*. 7>?-y3-f;P9 0 
3KiSEi!l^#a<8i;tlDSft«><»:. 7>ft3-f;i/9 0 3 

-r* (Skii) . 

[0 0 14] 

[Sell 

» 0 J = ro tB 

[0 0 15] -fcUT, 77 ^•X-fiOaKSICSOfefliJCtie 

v>. e:#ra)KRSJC2#Ej&<£i;* (ass 2) . 

[0 0 16] 
[»2] 

— = r o t B 

9 t 

[0017] cosier ETQ^aia^iantaossn 

fc. 7>rt3-f^9 0 3OT^It K#B*tJ&<i:& 
K«:I<^T. ¥SttfCl£d^«:iSffia?y7X-7Sia3!)^ 

^-ut, Tac@@9 o 4tBJjiD-r-5ie^js© 

[0 0 18] I CPT(Sffiay7XV^^5^(t»47> 
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H. *©ftK. 7>?*-3-f fr&ftWbtZtttTZZ 
k&m%ttUZ. HI 7 (B) 5 fc£>dc£5*?" 

HT&D. S£«9 1 1 J:IC4*©lf»*«:i'f;i' (V 
;U^/W9^3-fiV) 9 104EBI/T, 

[0019] z.n&ott.ifri-T-M ? fr-n^ )V&&m 10 
Lfcicpsiiifci^vj'sesffl^t. taES 

S&tt£S<3i3:*m© X y ^ > y £ KIt 5 d £ *«T € 
5, CCTH teTQSffi^ «*> aoicp*)Bi>fc 
K?-fX«5/^>yttD (Model E 6 4 5 — □ I C P) £ 

fifcStifcWBSCOHT. >SB88©^— /I— » 

ftSASilt^t* (H 5 fcLiSHT 6 1 TSTA 

ftr$"5iSJ§ifcQ2>, 13. 5 6MHz) S3. 2fl/cm'. BE 
ai. 0 P a tLTIy?>mi:C F, 1 , Sffl 
^ft. mi 8 (a) \t7—n— &<nfk&e nz-p^x. 

gffiffifcautfcn-f 7*®* (13. 5 6MHz) ttSfc 
«jRf. X.y7>tf UXOtiLBttCF,, C1,*C30 
SCCMfcUfc. y- 0 1 tt/M7^Wl 

2 8~3 8 4^/00' OCSHT7 0~2 0* *-ea<fcS1*- 
SlliJ^ircfcfcCia^&a^fr^fc. HI 
8 (B) ter-rt-tROfkBte l©Xyy>y#*SifQ 

tttt^ttKtn^Tia^fciSSfcw-r. c f, t c i , ©£• 30 

»©8if2£6 OSCCMiUT. C F. CD*£ 2 0 ~4 OSCC 

a<Dt%.m-e&1f&i£it. zot^A-iTxmwti 2 8n 
ff/cm' iUfc. ^E-OteS, x-^-a5©ftS© 1 «6 0 
~8 0* *T^fl:*1i--5Ci:A<"5IflE-ca&ofc. 
tO 0 2 0] Z.OJiSlZ'T— A-aBO^flE«S«fflllC^ 

X-^-«COftft*5-4 5* ST^k$-e-<5Clt*<T 
[0 0 2 1] y-h^8KOSSS8K& 40 

Tzy-htiLiamKbT— bisk. 

(H5JC45UTfl 2T^-TAS) . LDD««6 2 3« 
©t€T. LDD<a«tw*3ttSU> (P) 6 
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2 5CD«i9T^sn. yY*;wgfiKfa«6 2 i*^iaar 

[0 0 2 2] £0*9*0 -f*>H-^C*»t« 
D0S^ff^K-7:Qn£<ifO^ f-^-16 2 7. 6 
9 l^>y-h^®6 0 7<Dm-&tt.£\Z 
«fct>TSteoT<-5. C<B«fc3K:, y-K@ffiOig«i: 
-5-05j6#fCfclt4y- hS&Bfilfcy-^-JiMKt UT, 
-t©^-r?-88£ ffi LT^Cfc^TCsS £8silOT* n t C J; 

LDDi«0«S6 2 2 tt. 

y-hQts6 o 7 <ts&-pT^-5#, H-t;>yft#»c 

J: -3 T tty— hQS £ L D D S ft Hi 5 fc* * C 
[0 0 2 3] Xy^>y^«=ICj;c>Ttt. 016 

(a) \zmr£vtty-btieimm<DjevittiZ)8&*>& 

£>. LDD®*£1 6 2 3lt SI 1 6 (a) \Z9fiLtzy— 
hJfe&K©7 i -/t-S<0TIC»fiE$n«. 016 (a) 
C*HT. 1 6 0 5tey-h26Ec8g, 1 60 7«y-h 

mm. 1621 tt^-v^;ngfifc@«. i 6 2 2tey-h 

@g5£&fc<5LDD««. 1 6 2 4ttV-XlBa*fcl4 

[0 0 2 4] Iyf>^fl ; l:ioTB. HI 6 

(b) K^T£5&y-hl£»K<&»1*£fc*«^fc* 
S. LDD9S1 7 2 3*4. Hi 6 (a) KijSLfcy— 
hJfeEd&Oy— ^-ffiOTKJgfifcSft*. Hi 6 (b) 
IC*5HT. 1 7 0 5 «y- MKOK. 1 7 0 7 «y- h 

1721 tt^-v*;nedc«tt, 1 7 2 2t±y- j» 

^StU/S^LDDffilgl, 1 7 2 4«V— 
FM>Wf*S. HI 6 (b) C*V»Ttt. 

x-/t-6PCaS*tT€T«0. y-H Qfitttt* Sfi 

SL3co«i««. y-h?eei!@©iigjp^y-hssoT 

[0025] ^i «y- hms* «B£-r*w8s»s«4«j 
Qifcsmroi cpxy^>y^Qc*5W5iai!i$fts^ 

■T. CCTtt, wmtTaBSOtet. y-hQSfflfiO« 
(Mo -W) (JasKltttMo : W= 4 8 : 5 OnJ 

» ©ey£^-r. ^i (c«x y ^>^as, iaffl-r*x 

7 X -7 C V D fcTf^g? T > 'J 3 >as $ tt raa 
<k->ij3>|g-c*0. HClTS«ikf4y-h«6SaS©x 

y > ^ ss iztt? 5 -tn-enowfUw *j »t * x y ^ > 

[0 0 2 6] 

[jfil] 
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[0 0 2 7] T aSOIyf>^SS«l 4 0-16 0 
nm/mim?S«lt'b6~8*tse.n, WKOI-; 
iS7 0 — 9 Onm/oin. 2 -4 C»UTGnfc 10 

4t2 0-"3 0j4Ocm-C*t). WK®10~16/iQc 
mCtt^T^S^jftjWSWttfc*. -2F. Mo -W-& 
&\tX.y 4 0 — 6 0 no/mi n tig <. $fcfi 

ftttttO. 1~2 t^rj^©«^J3:aiinxi4t^3ffl^ 

^WC^SUTV^t^JCSfSnS. 20 
[0 0 2 8] CCTIJ. WJ8I£— WfcLT^bfcA*. 6ft 

XT5 tUT, d©.J:3ft;S8:£jgfflL, 

xy-Y-^u^m-f, suv-F—zfm&ft-oz-fv. v 
- v t&Bmom £ iz j: o t asm * ti^m^ft 

L D D SHS * J^fiK-r 5 C £ *<BJ IB £ 5 . 
[0 0 2 9] £<D<k5te*®£ffiV>. *5SWO«fi£l4, 30 

jfe&as^w-r -5S«±ic^s nft*®&&m&*> & 
t*ot. iiftiaf§&jftty-h®i§fcBfc*^+*;wB 

»MWM*BT*ft. 40 
[0 0 3 0] ±53ffisEl:fiV»T, ttB**-h«Ott. t 1 

[0 0 3 1] ±E«3«C*ViT, ttBBQBTOK 

iftB^**;WB«««fcIWEV--X««© 

[0 0 3 2] ±E««C*V»T. MEttQflHFM 

W«iUTt»*. 50 



[0 0 3 3] £&. ±BfMte*»T. flftEV-X«S« 
SfcttWB H U-f WEfijQ«Tl5fi^<S«»"^ 
*n* p Sfcfeli n S»*&8«S7tSa>£lK<fc 0 »u»S«-C 
p » n B7Mtt7cft «*tm«T» * C £ 

[0 0 3 4] ±Ett&fcJ9t>T. fiftEfiiBaeTJie 

»««fc**n* ps*fc«ni!^ee«)7£^cDDffi«. 

1 X 1 0"~ 1 X 1 O^alOBs/ci'TaSCtS^eii: 

[0 0 3 5] JtE#MtC*HT. fftEK£a*I2 

■5 BET— /t— 8S©fi£L 2«. 0. l~l/imT«6S^ 

[0 0 3 6] 1EMI:*^T. 8ftEy-H@e 

14. B»tt»att»»*Stta#BK*fcttfflHKT* 
0. SftEBJ&teSJ^&WsBtt, *>9)i> (Ta) , f-9 
> (Ti) . ^>^7.t> (W) *^®«nfc7c58, * 
fcttttE5c* *fcli»E7C*€» 

«. flftE7uS*BE»tT5i'U-9-'f H. 

[0 0 3 7] *fc, ±E«*C*V»T. 80ffiy-h^8! 
Of-A-a?0ft»i5~3 5" T»5:t^iil/ 

tv>*. -r*¥«?#8B. 

[0 0 3 8] Sfc, ±E«3fi£4#*fc*ro*»^©^a 
lw p * *)VW. T F T i n ^ ^ ^ ;H! T F T £ *«"T * 

xmt, »e»»«3JB*«tf¥«j#Js*aiR»icxs»^' 

>y LT«Sc©S«^3J^SS:«*-r?)S 2 ©lit. 
fi9ES«¥CMS:j3C«UTy- hSfe©HS*«fi£T4^ 3 
©lit. «By-h«OB±lcB8Mt»«tt»»*»6 

riE*»o«H*»dE-r*»4©iat. tftE^n^s^ 
^-/^-fi?*wr*y- hSft&K*»B£-r 5 ©1 

gt. ^ft<tfe, J»BI5DblBII©n^f *^SITFT 
*3 *^flftE®^T F T *K&r«ttEA>K*tt*JBlC. 
BftEy- h-figStKOx-Z^-SBSaLTnli^W-^-r* 

^ee^Tcm^assDUT. aftEset^ff^^tsjic^^T 

nSS^$S^«%^-r'&m6 0X@<>:, tftEBSftlsIlS 
O n 9- -V ^;USJ T F T *5 ± ^flftEHSS T F T SflSffcT S 
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StftJgfiTr -5^70X8.2:, IHi8BIS0oIe]&© P^**^ 

QSpS^5E^fa«i. misy- htasiwr- n-asft 

^LfcV>Tpafttt#^£*&&5c&ft8y>llk-C. ®& 
8BISG!)lHl88<0 nff^ST F T ifflfSBJ&T FTip 

wwassscffia \sxmt&mmM & & sss 2 ©js na 

1&13m>&B&-rz&l OOIlt. fiflgBU^TFTIC^ 

311 ioiat«*-r*ci*i»at-r«iMJ*ttco 

[0 0 3 9] ±ffi«5«t*V»T, ttBgK3@€8Ktt£ 

hteawnftaMfc-rsisi s ©xa 

tt, — KOXyy>y»acJ:-3Tffton*»tt*«t» 

J*ftJBHTfcJ:«r». 
[0 0 4 0) 

[3HP3©^1S©»S8] **9!©*06«>»flHC-3UT, « 

[ftffitil 1 ]:*XH©ftlBMftB 1 ~B 5 i«V>T»*t 
■5. CCTtt. ■$«QHttTFT*.ktffit&*8&. 
■««©Hffl»Cia!Jt6n*BK»EiaOTFTftrai»K:«! 

[0 04 1] 01 (A) K*V»T. g*S 101 tCten- 
X>4/*t©# 7 0 5 9#77.-*»# 1 7 3 7U5*13.E\Z 

-fa#5Xte£©;tf 5*S«©f&»::. *uxyu>yw 

(PET) . #iJxyU>^-7^U-h (P 
EN) . *yx-7JHWI>:7*> (PES) 
&#teft#Lft^77*^y*S«ftffl^*::ia<T£ 

1 0-2 o*cgfi«i»aftTft€.*»uosafflaLTfe^ 

T"tav>. *-UT. S«l 0 l©TFTftJgfiTr*3*® 
S«l 0 lA»S©*&fi»t£S*ftK<fc*K. BMfcS' 
U 3 >K. 'J 3 >m*1i\i&<tm<ti' 'J 3 >B8fr 

6 J«*"FJM*1 0 2ftJMtr«. 
^5X"7CVDSt"CS I H. . NHi , N t 0#*&f£SS£ 
n«a<kffi{k->U 3>il0 2a*1 0-2 0 0na (» 
$L<tt5 0-1 0 Onm) . m«»CS i H, . N t O*>S 
fP8!Sn*a<bS{t**<t->'J 3>il0Zb$50- 

2 OOnm (JF*U<ttl 0 0-1 5 Onm) ©JPSKffl 
JBIMW*. £CTttT«Slgl 0 2ft2®«3iti:LT^ 
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l*:*<. #jiBi5eeagom®K*fc«2ia£4±ig®*-e-T 

[0 0 4 2] BMkBftJ' 'J 3 >JBttft3l5©¥fT¥«lSl© 

fig 1 0 2 ate. S i * 1 0SCCM. NH, ft 1 0 0SCC 
tl. N, Oft2 OSCCMiLTKiS^lcSJAU SSJBK3 
2 5*C. E&afl4 0Pa, IftQfSAttSO. 4 lff/c 
o\ ttt3JSi£Sfc6 OMHiiLfc. — 2F. a<t*-fb*«fl: 
*>'J 3 >B8 1 0 2 btt, S I H, ft 5SCCM, N, Oft 1 2 
10 0SCCM. H, ft 1 2 5SCCMt L/TS*^»riDXU. 

ig4 0 0t:, EfcJE* 2 OPa, ttTOftttftO. 4 1 
ff/cm' . tt^J3«&6 OMHifcbfc. £*l5>©J!gte, 
ItfiEftSBft**. K£#*©9J9S*.©*-Tig8fcUT» 

[0 0 4 3] C<DJ:5CLTfP8SLfcaft:aMfcv'»j3> 
figl 0 2 ate, 8SW*9. 2 8X10"/ci"r«0. 7 
*<t*Ss7 (NH, HF.) ft7. 13%t7 

y<fc7>ftX#2i. (NH, F) ft 15. 4 
& (xy5^rS7rtt8S. JtSffifeLAL 5 O 0) ©20 
20 T;K:43tt5X-j/y>^j&£jWKl6 3nn/miniiB<, Otffi 
•WE^IST**. £©«fc'5/«cfi8ftTi6ffilCffl^'5i. C 

[0 0 4 4] #Cfc, 2 5~8 0 nm (» *L< t*3 0- 
6 O nm) ©JPSTttJMHBitftWTS+SMfrB 1 O 3 
aft. 75XvCVDSt**/ty*8efr £©&»©#£ 

>ESft 5 5 n m(DB2 \ZT8t£TZ. #a««3iftft*f * 

30 0. ^fiBS'y 3 >y>^xr>AIK& £©#*«*}»* 

10 2 t^Sn^CJ^B 10 3 a tttffi#ftSl^)BriE-r 

U 3 >m 1 0 2 a tSSffc&teTk&fcv' U3>Kl02b 
«77X-7CVD«T®fi2tT^BS«. JEJS^ftS i 
H.. N.O, H,A>5S 1 H, iH.^UteS I H, <DWZ 

*©«H. BMfc«ft**ftS'U3>Kl 0 2 b 
©«■©»**&<:: &*n&«fcfco. fPffi-r*TFT 

40 om£/t9^^-t>b«V)««BEOX[Afttttt«««C& 

[0 0 4 5] -ftl/T, MJMbOXSftfrb^AH^^ 
S103 a*><sSSfflf3*33#S 10 3b ft^ST*. * 

fiEfife) , Sfcttjeyht-WZ-JHi (RTA 

tt) ftssffl-r^dt^T**. ma©J:5«t^7xii« 

Kl*'— !f-7r-iWltl)ltSttiW*bV». RT 
50 -f K5>7\ *-t/>7>7«cifft^®»CfflV>?.. 
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k^m^ - 1 3 o 6 s 2#4>^Tra*anfctt^«rt«e 
#Mt.S¥©#^a^WTs*&£»ffl£iix*3< eta* 

JfiK. 4 0 0~5 0 01CTlSSragff<3$ft$lg£?T 
t^TT 5 atom%£TFE: LT^^^Sfk** 

[0 0 4 6] ifc. y7X7CVDST|fSJ5y'Ja> 

(Ar) tfflVi- «l«f©S«M44 0 0~4 5 0t 10 
5 atooicX^T^T* £ t t>T€ 5. £©«fc 5 
[0 0 4 7] flNMtfcU— If— 7=— ^*fcTf55«* 

©x*«>tu— tf— ejfl»«V*Ctt. u— 

V— #-/VlZ&M®WL&.3 OHz il, U— tf-X* 20 

1 0 0-5 0 OmJ/cm* (^MlCtt 300 
-4 0 0mJ/cm')tT5. * bT2a#K-A£g<g£ffi 

«8 0-9 8 96tUTfT5. :«) 
«fc3lcLTBll (B) C56TJ:5lctt»n*0#JSl 0 
3 b 

[0 0 4 8] *LT. «AH**HWai 0 3b±C*l 
0)7*^7^? (PM1) S«U>, 7*MJ7^77-r 

y^>yiCJ:-3Tejm*»*H«»«IC»«U. SI 30 
(C) K»TJz5KMVt'WQtot3l 0 4-1 0 8SH* 

r*. «as-> , j3>K©K5'rxy^>^ci4cF. 

to, fcffli'**. 

[0 0 4 9] C©J:3ttfttt*MWM3IC»U TFT© 
U$V>ffit3EE (Vth) SMit5B»TpI*«#n 
T)5Ete7cSi* l x l 0" — 5 x l 0" atoms/cm' e&<3 

»bTpS!*#^T*T!5E^7E^»'«. (B) . 

(Al) . #11*74 (Ga) ft£Htt*X 
fgl 3S©7C^**jaJStlTV»*. ^O^fttl/T. -f* 40 

-Ctty#5> (Bi Hi) fcV-Xtf^.tL.TJBV**^ 
(B) S^UD-r-S. Ciro«fc5/i^DE^7c53waA«^T 
Ut> 1 &ST&<«DSUTt>abXA.&^* J . Wen** 

ft 

[0 0 5 0] y-hSfeJSIgl 0 9I477XVCVDS$ 
fcli^y^ftSfflU. if«4 0-1 5 0nmtlT 50 
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fc. s 1 h, tN,o«co,**ini$-«*-T^asnfciaYb 
- h mourh ceo £-5 ft&fcgfl: -> u 3 >jr i-iEje * n 

7"7XVCVDST, *;UK-dr-fBi 
f h7lW (Tetraethyl Ortbosi 1 icate : T E O 
S) tO, tSI^U. RJ&E734 0Pa, g«i&S3 0 
0-4 0 0TJ£U (1 3. 5 6MHz) <37JS& 

0. 5-0. Sff/MrTttSatfTJMtTfcCitfT* 

»4 o 0-5 o otosaTx-^cioy-KieekKt 

[0 0 5 1] tl/T. HI (D) lC*T«tPf-. y— h 

*t. &gk:& &TnB fc* W4HB tl>7 fcaa<DI*» 
5fifc*ffiia#}i6<!:LT ! bAV>. M*.tt. y-h^gCti 
£0£3ttBSiM£«K21£«mejev>. iBttttOAJBK* 
>t>j£££tf3Ja (A) 1 1 0 tffift«J*JBW*»6J5K4©e 

b <b) ii ifctnai'&f}at&-r«fcJiv>. ss^ra 

(A) HOIiTa. TI. W0>SStf*lfc7C*, 
BneTcXSA^^f «^A^. lllrffi7Cig£ifl*-&:b-»± 

fc*ftjRT»*rntfA<. «s<3fa (b) ii lkutfls 

9>9fr (TaN) . Sfl^^X^-V (WN) , &<t 
=f-9 > (T I N) Kft£T»J5«- S. 

(A) 1 1 0»i^>yX7 L >->U-tf'f H, *-9>W* 
•f F*fflH*Tt>Av». 53«S (B) 1 1 ltttttttMb 

£L<. »fctt»JMEfcPaLTM:3 0ppinaTi:-r* 
t&fr-oft. WttBtftQKftS 0 p pmKTi 

t4Ctt?2 0MQcmeATrottffi*tffi€:*^-r4ii: 

[0 0 5 2] 33^0 (A) 1 1 0 te2 0 0— 4 0 0 nm 
(»$U<«2 5 0-3 5 0 nm) tU (B) 
1 11 it 10-50 nm «fSKB2 0-3 0 nm) 

trntfAtr*. w*4r»-K3fitbT»jatr««*fc 

te. WW-yy htL-fcX/ty^teT. 5J<3B (A) 
1 1 0SWB8T2 5 OnflMPSCiMgU Ar^tS 
ft (N, ) *f**IBALT««JB (B) 1 1 1£WNBS 
"C5 0niDro^3f-^fi£-r-&. t<Ofk<D^mt.LX. WBS 
ttO^y^b^V^X^V (WF.) &fflV>Tj^CVDte 

bx««r*fc»Ktt«iWt{t*H**si««»o. was 
m\tm&$LZ*.% <rzz. t-c&tm weft ■« c t*< 
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?m\Z&Z®&. &&9 9- 99 9 9X©W^— yyh 
fcfflW * ^tciSI^KSfc**^©^®©®**^ 

^9 — 2 O/iQcmSHSTiiltiJ'TtS. 
CO 0 5 3] ft. HiSU/«C^* t . (A) 110© 

OnmgSEO)PST'J> (P) £b'-yUfc 

*H-5t^»C. ©<3jg (A) 1 10£fctt£K3J3 10 
(B) 1 1 l^QfC^WT-ST^'J^JSjc^y- 

MS^siEi o 9 icfcta-r *©*!»<*;: £*<ts*o 
n^LTfc. m®n (b) i i i«j&i«*i o-s o 

10 0 5 4} s&js^m*. y- h<Sg**&l£"r&fc«> 

fc&SJS (A) 1 1 0£WSST. «J@H (B) 1 1 1 i 
WN^TfBEfcUfc. m2©7*hV^i7 (PM 

2) *J8l>>, 7* hUy^57^-<oa^*«lfflLTW 
-7* hv*^ 1 1 2 a— 1 1 7 afcJBJBfcU 

(A) 1 1 0i:il3^JS (B) 1 1 li*-jfitly?> 20 
tf\^Xf- 118-122 ttGffi® 1 2 3 fcjfc 
j£-T*. y— hS® 1 1 8 c - 1 2 2 c t ASSESS 1 2 
3 ctt. (A) 1 1 8 a~l 2 3 at, 

iB^B (B) 1 1 8 b~ 1 2 3 b fl:tL 

TMSnt^5 (H2 (A) ) . 

[0 0 5 5] Z(Ot^<0^y^>iftZJ:K) hTX 

*a*»i*£nTv>fc^®«©y- hseeaRjWSgifcsn 

■5. 

[0 0 5 6] &^T. '>&<tt>y-^Sl 1 8~1 

2 2©$ffiK^WX-&*<^fiSt£n*±3lCXy5 t >y 30 
•TS. COXyg=->7*U0I»4I CPXy^>ySO»CJ; 

lyf>^tttl/T. lyf>^l:CF,iCl, 
£ffi^-£<D«SS*-tn-€ t n 3 OSCCMtL/T. 
4S^@;*j3. 2 ff/cm' (13.56MHz). /X-f 7^1* 2 2 4b 
W/co' (13.56MHI). EE27 1. 0 P a TXy ^>y*fr-3 
fe. (02 (B) ) 
[0 0 5 7] CKDckSttXy^y&ttlCfcD. y-K 

®2i!fimta?Z>7—Sl-&i>Wf&2tl. 118d. 11 40 
8 e*'66<5y-HSl 1 8 f jWgfiSSft-S. 
ra«5C 119f, 120f. 121f, 122f. 12 

3 f ^©^-/l-g&WA&ttS-S 5 

• . #*l<i*i 0-2 5* its. y-h^s©^- 
*f&<tom*st<D'Qm$)mz±t 

SS©ag0 1te. x-/X-a50S5 (Ll) if-ZV 
»©JPS (HG) Sffl^TTan (0 1) =HG/L 1 
T83*VS>. 50 
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[0 0 5 8] *£tit*ro2. io-~2o%mm(o 
Sd^rx y > yn*ra ur * tf-zx-x y ^ > y * 

fxtfoK.1t*>, y-h96»8SOStBl/feM«2 0-5 0 
nmSSxu/^>y*nT^H«)ICgf<<tofc. U- 
i?7h-V7.7 1 1 2 a~l 1 7 afclyf^ysnt. 
/h£&^#©Uy* 1 1 2 b- 1 1 7 bite 

-gs^BEsnfey-MSfeOKi 3 OTWgjfcsnfc. y 

— hl^Sda 1 3 0 CO-r-A-SOftftfi. B5T92t 
l/TjK-rBS#©a&T»*. £©#ffitt. fiCLDDg 

n i!T$E^@jgwa^4aEc^§ < 
£G?T3. «, ^-/x-fic©^gE0 2«, y- ht&tzm 

©^-A-8B©fiS (L2) tr-/VS5©PS (HG 
2) SfflWan (©2) =HG2/L2TSSn 

[0 0 5 9] *LT. H8TFT*$«fctWSQ!>lE)!S©n?- 
t-^aTFTOLDDWBtJWfcTSfca&e, nl* 

tt5-T&*m®7t®Witia<DT.m (n-H-yxa) 

5. y-hCiie©^lCffl^Ui?^ Y^7.{7 112a 
-117 a£-£-©*$8IL. SgffilC5W<-8B«WTS 
y-ht2Sl 1 8 c-1 2 2 c «?^*il/taES^ 
»»C n M&ttS-T *T^7c5S€r-f :* > F-yfcTSsflO 
■T-5. CuTll, nSS##TS^F5e4&7C^«:y-h® 

eoflsa5tsE-r*y- Yt&.smo7—n-^^x. 

t©T KifcO-f * ¥&#JB KiiT* J; -5 KSSfiirr * fc © 
l:K-XDSl x l 0"~5X l 0" atoms/cm' £ U 
J>0&aE€:6 0- 1 0 0 k e VtbTff 5. nlS^# 

-r*^FaE4&7c^tuT i smzm-r^^. mmwzk 

i J > (P) sfcfcttStlsi (As) £ffl<^5*i. CCTttU 
> (P) £/BV>fc. CCDA^^ff ^->K-y^tc±o¥ 
0«c@OU> (P) iQSttl x 1 0"~1 x 1 O^atom 
s/cm* ©DS^HT^iO-T*. C©J:5i:tr. BI2 

(C) H^r«k5lC&«*5J^@lC<6QSnl^FIS6«)@ 
81 24-1 2 9^^-T*. 

[0 0 6 0] C©XSIC*S^T. ^iQSnS'FOfi^®® 

1 2 4- 1 2 8 ic*5v»t. 'j> (p) ©iDS^BBta. y 

- b&t5moT-/i-®omm&itz8.mrz. z\tm 
y-hjsfeSKx-A-gpc^^sssjpwiecioT. ^ 
&&®\zm-rzo> (p) ©QS*^{b-r«fc«)-c» 
■s. ifc. jnsHctey-h@tii£&UT. y-h@ffi© 

x-/X-fiEt*5lt5«SSK©T^fcfc»J >**attl$n<5. 
HP'S. teja&nSra&HlgEl 2 4-1 2 8^1llSn 

«u> (P) ©csstt, ^Y^;^^«fci&i*^T» 

[0 0 6 1] H2 (C) Tttfiiaffina!^£iE^®« 
1 2 4—1 2 9 ©S8ffi£&«>l::ig^L-o>*a*. ^nii 
'J> (P) *<SiftJ$*ife1g«SB^WI^UT^%©T 
ttfc<, ±jt©«t^tC'J>©jQ«S<t^y-MSftlSt|g© 

[0 0 6 2] n^^*;H!TFTlC*^T, V- 
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mmm&o&ft&fyift (n* k-^xs) . 

©TX? 112-11 7«9L, ^-g«y-h<3«ii 1 
8-1 2 2**0 > (P) £HZ± 5 

\Z. <*>F-:7*tt»CfcV»T4 0-1 0 0 ke VOIDS 

i3i~i36 *«fiR-r*. com«txt5W5y 

T»3 1 2 0nma>S£Kft9. 7 0-1 OOnat^T 10 

v> (p> ^ssja-racittf-css. -tLT. zomm 

<DV> (P) (QjSIItl X 1 0" 1 — 1 X 1 0"alons/c 

m'wiamsa.fcfcfc.fcSK-r* (03 (a> > . 

[0 0 6 3] fit. p^t^TFT^fiEnS 
tt¥£5#Hl0 4. 1 O 6lCV-X®«*J;r5t*W-f > 
flM&?«Se&pSTtt4MMl 4 O, 14l£j£Sc 

-r-5. y-nsiis. i2os^?t 

LTpI!£tt^T£^lft<»7cSl«:§siraU SSS'&Mlw 

;PSTFT£»<rr*Stt¥CWIl O 5. 10 7. 1 
0 8»4, gS3<07# (PM3) Sffl^TW-^X 

b^7.{7 1 3 7-1 3 9£^fi£L-£®*&52LT*5<. 

c^r»jasti*^!56^®«i 4 o. i4itts>#?> 

(B,H.) *fflt»fc-f^>H-^"«*T^-rs. -tU 
T. y-h^ffi<hgfrSfcUiS&KpSTJ«4&ia$Sl 4 
0 a, 14U©#nV (B) Ogtt. 3X10"-3 
x l 0*' atoms/cm' £11* «fc 5 -5. Wfefc 
Jgl40b. 1 4 1 b.te, y-hSSSJKty-hQSlO 
^-^-a^UT^SEffeTESSd^JDSn^cOT. US 30 
W»Z(£&&p§S*IE®tl«£LT^JSSn. '>&<<!:*> 
1. 5x 1 0'* a tons/cm' £U:<DiQS«>:-t*. CKDiSiQ 
&piPF$6«3®«l 4 0 a, 1 4 1 a^iUfiCSpS 
^FSfii&ffli&l 4 0 b. 14 1 blCtt, fflXgl::*5t>T»J 
> (P) «3*ltUT. HOSplPFCsG^fllfil 4 
0 a, 14 1 aMil x l 0*" — 1 x l o 1 ' atoms/cm' 
©Z2ET. <£^ffipS^0E^«l 4 0 b, 1 4 1 bfc 
tel X 1 0'"- 1 x 1 0" atoms/cm' (DDS-C&WbT 

usa*. :oiiT?amta#n> (b) <du&&v> 

(P) QS(D1. 5»»f.3fSt!tt^J:5fZ-r-5Ci:»3j: 40 
0. pf+^STFT©V-XSS*iWl<H>S 

[0 0 6 4] H3 (B) ir^T <fc 3 f- V 

'^miSXZfir'- hJ6iSlS*SIP^ 1 <DBWt&®m 1 4 2 

€:»Bfr s. m i ©/HfHsei&K 1 4 2 «^b-> ua> 

-c&sg 1 ofsmn&&m 1 4 2 \zm®tm®>M®fr 
•t*. ^ 1 oarajfesoa 1 4 2o>mm\ti 00-200 



fSBE7J4 OPa. S«JSS3 0 0-4 0 CCtL, SiftiS 
(13. 5 6MHi) ®#««0. 5-0. 8 ff/cnj' 

l&fcfllU-SOSCte, ^5X"7CVDttTS i H. . N, 
O, NH,*>&f£8iSn.&&4bg<bS'U:3>ll8. Sfctt 

sih,, N,o*^^SJ$ns^ft:g<bx'j3>K-e^ 
srniffi w. z. ©^©^si&ttttRffcfiE* 2 0-2 

OOPa. SSIS3 0 0~4 0 0'CiL. (6 0 

MHz) <3?J&&0. 1-1. Off/cm 1 T?HSta:i)l«t? 

SIH,. N.O, H,*^f^a!$n«^b 

^b^ftrv'jnvig^igfflLTfe^^o Hb->'J3> 
[0 0 6 5] -tn-fnoQasT^irasnfcna} 

£ « p S! £*t#T * ^FiW^TC^ £?§<4<bT 5IS £?r 

tfi; H*--7;i/7=-M (r t as) £®rf£;:<t 

#T£3. ^7--;^Ttt^53DS*U PpmHT, 
«F*b<«0. lppm£tT©i5»gig'PT4 0 0- 
7 0 0*C. «*WIItt5 0 0-6 0 0tTfT5fc«31?» 
0, $g»£yT«5 5 0*CT4»|!B©fiS«lSSff-3&. 

S«l 0 lKjSS&Sgtfte^T'^x^s/i'gfc* 
ffl v^a^jctt u—tf-m-^ffi^JSffl-r a z. turn 

*LU (03 (B) ) . 

[0 0 6 6] fSttfbOXgKJ&^T, £H»#*t3S<b 
S-fr. 3-1 0 0 %©*a*^tf^Hft«p-C. 3 0 0- 

4 5 or-ci-i 2^fw©jMiasff^. 

£*SHb-r*Xg£fT3. CCOXS«^W»Ciafi$tlfc 
*S£K£OS*i:¥S?#ja»::asl 0"~1 O'VctfO^ 
>:7*'J>^#>F£aWt*XgT&S. TK^bOfl&O 
fStLT. 7"7X?*M (^7Xv»c«tC»li!iigSn 
fc*gi£fflU&) £fT:aTt>&^. Vi-TniCLTfc. S 
tt^CJ^lll 0 4-1 0 8 1 O'Vcm'ei 

Ttt5ri<<SSL<. -E-ofca&ICjJtfslfcO. 0 1- 
0. latoinicXSffi«-#-rn«S*>^fc. 
[0 0 6 7] SMis<(:y;*g<tOl8)5^7Uifc 5. 
W«aSfi&!te««Ef*»&ft:5B2cDERg)!SlSMl 4 3*1. 
0-2. OfimiDf^JiStLTflStS. fWM 

-f 3 F7S H. BCB ("<>V->*d:/x» ^SflEffl 

-r^di^T^-s. will s«tca*a. s&fi^-r* 
^zm-enz\L 2sstt©t)©*ffl^. swts^bfid^s 

y h^U-h"C8 0-CT6 0^O^eiHl^*fTU. S£ 
K^U->*- 7>T2 5 0"CT6 O^i^BKLTJBfiXT 
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[0 0 6 8) Z.O£.o\Z. m2<&®fajfe2S]8*#*25ftia 

ic. si 1 oEmsmm 1 4 2 <t uT»fiSUfeS(t->u 3 

[0 06 9] -t-OJS. S4©7*hTXJ l (PM4) 4 

h-^-)V<om&\t^7-i^y9->if^\z^on^. z. 
Xy^ytf-TJCCF,. O,, Heffll^^ 

£fXy^>^U •?■©&, iK^TXy^ytfXfcC 

f,. o, h\,xmi<n^^smi 4 2si^f>^t 

X ^ > if 137* £ C H F , \Z® K> SAT y- ht&&m 1 

3 ofcxy^y-rs;: 9. A»ic3>^^ 20 
[0070] fit, &m&<D&mm& 

SSJjBffiTJB/SU S5©7» hVW (PM5) »C«t 
0 U5?X K^i'/^- >£»fi£U iffV^CJ:? 
Ty-XS&l 44-1 4 8iKW-f>iE!ai 4 9-1 
5 3£Jgfi£-f£>. CCT, HH>USl5 3ttI^ 
StLTKlffif *t><75T»-5. KW>S8l5 4ttB 

V>**. *HJg*>mac:©SB©*. TiM50-150 

**®&miin>*!? h*mi&v, *<o 

TlKlCSfiTJ^S-CA (Al) £300-40 
OnmOPST^fifc (0 3 (C) l;M>Tl 4 4 a~l 5 
4aT?K"f> U *^JC-€-0±tCSK^KS8 0~ 1 
2 OMK&JPSTiBfiE (H3 (C) C*^T14 4b-l 

5 4bT-5*r) bfc. sw©^KcttaYb-f >y-?Aa 

ft£ffl£& (I n.O,— ZnO) . m<tW® (ZnO) 

SJ&Sfcftt^U^A (Ga) 4SianLfce<kMfia (Z 
nO : Ga) te^fcSigKffi^* C <tatTS%, 40 
[0 0 7 1] ^5tT5tt<D7* hVX*C«k9. 
0®«±K, SQbEKOT F T iHSfSJOH^T FTi 

Sl©pft*JHBTFT (A) 2 0 0 a, SlCnf 
t*;HTFT (A) 20 1a. S2®pft*;l'aT 
FT (A) 2 0 2 a, »2©nf t*;PSTFT (A) 
2 0 3 a, HS?SP»C«ia^TFT2 0 4. «*$®G2 0 

«£7£rw 7t h 'J £Xg«£Hf.S. 
[0 0 7 2] SLS&BSS©^ 1 Cpf t^HTFT 50 
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(A) 2 0 0 a ictt, Stt¥£#JS 1 0 4 \Z?r*)M 
fifcfg«2 0 6. LDD««2 0 7. &jQg p 
8*e>f>£*V-X&«2 0 8. FH>a«2 0 94« 
L&gJi§«i:ftoT^*. 1 On? t^HTFT 

(A) 2 0 1a \Z\t, &1*¥«I#Ji 10 5 K^V*JHe 

i&mm2 1 0. fcQfi^s»*$&m«T«fifc<sn. ld 
D8I82 l l. fc£SnS*&®1fi«T'J&J*T*V-X 

««2 1 2, HU-f >fg«2 1 3£WLT^3. 
^§3-7 MmfcttLT. LDDWaSLovtUT-tC? 
^Y^fi^farofi^ttS 0 nra-2 5 0 nmiti. 

d<oLovofi*«y-h«si 1 snrnz tj—n-m 

[0 0 7 3] £©LDD&«l:::3V>TE5£flH>T8l9J 
T*. 0 5CStOH H3 (C) iC^UfcSil (On? 
^^JPSJTFT (A) 20U©iM*BT!65. L 
DD««6 2 2«y-hQgOx-/X-S86 2 8©TK 
JgfiJcSn*. LDD@iS6 2 3tty-hSfe&ffi£D 

5^-^-656 2 7 ©Tfc^fi&SnS. PS«© 
LDDM«»r*i^S , J> (P) ©22&#3l&W:6 2 5®ft 

©T^sn, ?^*;H&fi£®*£6 2 la^&sf^aiwO 
nTJQUnr*. coiittiwfij^fi. -f :^->K-:/l::;}3^;}■ 
SiHlJgQE«>^ ^ -X^2ft^:<0&#. ^-/^-ffi6 2 7. 

6 2 80)^92. o l-^y-b&me o 7 omztta 

[0 0 7 4] y-h^f§©aBS?£-t©ifi& 
\Z&»*V-Y1&t3m*7'-n-W®.t\sT, *<Dt— 
A— &&&LT?Ftti®l7C$i 1 &mta-r : £>z\k\z£. 0. T— 

#T£<5. -?"LT. LDD®«6 2 2<DTS63&iQfilC* 
HT. -tO&ffiGMSfflS 1 X 1 0"~1 x l 0"atom 
s/cm' tb. ^JSSDSCSH* 1 x 1 o"~l x 1 o"at 
offls/cm' tbtS. LDD(B«6 2 3<O^C6teD 

S»C*3^T. ^OSffiQS^H* 1X10" -1X10 
"atoms/cn* tL, Sil5iQSC5H*lx 1 0' ' — 1 x 1 
0 ,, aloms/cal , t-T-5. iO* f-^^ffiteSiS^K^i 
CtlCt 0. n f t^JUT F T IC^UT K K 

££l»€r. TFTO^t£K±-r«Ci:*tT^«>i:|S|f^ 

[0 0 7 5] BJ0j|Hl8S^^2©p9 1 ^^;US!TFT 
(A) 2 0 2 attPI«IC. S«¥33<*)31 0 6fr^^* 
;UJgfi£^J52 1 4, LDD®«2 1 5. iSDSp^Ct 
«5««T«fiE*tl*V-X®«2 1 6. HU-f>®«2 
1 7 €:WU/t«jti^oTV»*. S20nft^ST 
FT (A) 20 3 al:tt, &tt¥S3{*)3 1 0 7 
;U»««*2 1 8, LDDM2 1 9, iSjQlSnM^efi 
^ffl«TfgfiET-5y-X®*S2 2 0, HK>8«2 2 
U*ITV>5. LDDSl«2 19fi. LDD®«2 1 
liPlWlSin. HJSTFT2 0 4CH, 
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#JS1 0 8IC^-Y*;HBBE®«2 2 2 a, 2 2 2 b. <£ 
SQgnlPF««>®«T?»l«TftLDDffl«2 2 3 a. 2 
2 3 b. iS©«nfflT&&ffl«TJBJdcT4 7-X£fcte 
HU"f >B«2 2 S~2 2 7*#LT"ft. LDDfi« 
2 2 3 a. 2 2 3btt, LDDHS2 1 1 hfBlC&l&Lt. 
fft. 3 51". £SSEB12 3£:. y-M^&Kt. IS 
&TFT2 0 4©FM'>B«2 2 7 
J512 2 8. 2 2 9i*>6fiMSSa2 0 5:WgJ5S$nT" 
ft. 613 (C) Ttt. dD!l[Hl»tDn?-V*;uaiTFT*5 

.tytp^+^naTFT*— #©v-x • hk >wic 10 
— -?©y- h®e*K**fc->>y;py-h«><QjStu 

T«iirnt>'>>y;i'y-b«3ttbTt>&v>b, ggt 
©y— h@e*— *t©v— x • >raicEitfcT;i' 

too76] jj'f^^K'Jf xss©Ba**&c© 

gl©pft*;HTFT (A) 2 0 0 a«h|gl 
CnftWSTFT (A) 2 0 1 a ttiSJgra{P£§ffi 
f5->7 h Ui'Xj'BB. Ay7rB». k^;l/->7^ 
0&&<!:*Jgfifc-rft©K:J8Uft. H3 (C) "CUC*!^ 20 
©f]88£o>>>.y £0B88S£ LT3cbT"ft. 
[0 0 7 7] ±El8l:<t^T^Snfe7? f >f 
Ml Z^^^^vh'J^XSiffiS^S 

B*ff@irixs*si^-r2.. *-r. si 4 (a> i-^-r 

«fc5C H3 (C) 0«S807J'f'f^MJi'^SS 
fctttt*1— y-A^dcSX^— 9-£«fiTrft. X"<— 9 

LT«M£-rft7Jft£«fflLfc. C©J:5ttX^— S-OW 
SsHcKStett"**. J SRtt@©NN7 0 0* 30 

^T? 1 5 0~2 0 CC-CSD^LTSIftSli-S. ICi^ 

UfciSK&frttfctt. SSHftl. 2~5<zm<i:U 40 
• fitTtf «. 

[0078] y-oiEEttttscftjs-rntfAn 

**. *?*L<tt. H4 (A) T^-r«k5lC. flBBC* 
WTttHK>B«16 3 (®5S@€i) OSV^hff 
2 3 1 &ataT*©»#*B3 *3tett*;i*t-lM 0 

/ifcticoa5»Ttt«a**5 s < £a u«t < &ft©T. 

CW*5lwUT3>^^ H8C2 3 1 CX^- it-ffl©8Mf 50 
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fc, ISaiaK<OTFT±Ct>X^— !J-4 0 5 a~4 0 5 
e £JB6S;l/T*3<. H©X^— tJ-»4ISQ(il2l!Sa5«)±ffi»c 
fiSoTJWfiUTfcA^U H4T*TJ:'5ICV-XSB^ 

[0079] S3A&4 o 7 *jg«T5. b*b 

aS^gt^fflftSSlCtttf IKS lEftiS 
*£&L&B. 9K>y»««lfibT«»»W*«- 

l=«W-fctt«X^— 9-4 0 6roSSS5*»69h*>y*|6]lC 
»UT5t>^ntt^jB«i!i'2 ( £mRTtft*±5l: 

MB&ftft**. GK»BJI©TFT±IC»*UfcX^— 
405a~*405 e Cfc 0 »Sa*>6T F T€r«STtft 
3a&£ftft;ita<T£ft. *&B-CH:K9! lotted*. HS 
ffi]SS4 0 7*JfetJgJ5£UT*^6. M-*4 0 6. 4 0 
5 a~4 0 5 e S^JSlcLfctfliSt bTfefiK 
[0 0 8 0] WlS)fi l J©^lSjS«4 0 1 2016884 0 

2. S9Ht3QB84 0 3*SJ;tfE[$lBS4 0 4fc»fiM"ft. 
ffi#8g4 0 2«T i 8S. Crg. A 1 JKttif* 1 5 0 ~ 
3 0 0nm©^$T^BJE-rs. -tbT. HJ&a&ilSGblHlffi 

->-;P^4 0 8Tft50^fc1i-S. S"— iWW4 0 8Ktt7 

X^— 9-4 0 6. 4 0 5 a~4 0 5 e lC«t^>Tl^— ttWl 
IHSfcoT 2#©®fcaifii50-&:b-&e.nft. •£-©&. PS 
SttOBlcKftttfM 0 9 SrttA-T*. ttattftKftft 

tt©*a«»*fflv»ntfAi». ffjta. TN«a©«i 

BUS^ttEBflSettBSSfiSfll^fcJ: 
tt>"C«*. COfRLf^MKBBQttl^MCtt. 
V*a©QftJ6*i6:*f*14ft3s-rt>©t>**. C©«t5 

»wLTB4 (b) ^-ry^xwyvh'j^xai^sa 

[0 0 8 1] 07 ttBSf«©H»S-HSJ»*^T±BB 
TSft. B«t>II^TA-A'»rB*<B3 (C) tC^TU 
»B©BrBBH»*UTV»ft. IgTFT2 0 4lt f 
-KtSfil 2 2ttB**nTW«tV»y— HftfflB**L 
T-€-©T©S«#««£^ 1 0 8 &XBU SSfCttSS© 
att¥33«=ec»oTI6ffiUTy-hE«S«taftT" 
ft. H*Bl/tnau#. a«¥«M4:CICtt. B3 

(C) TBMILfcy-Xffl*. HU-f>B«. LDDB 
*7><«fiXanT"ft. SXi. 2 3 0«V-XEB14 8 
f;-XW2 2 5 t©3>^^ h», 2 3 1ttKW 
>EB1 5 3iHH>«S«2 2 7t©n>^^ha5T 
*ft. BBBS2 0SI2. IS8TFT2 0 4OFH> 
B«2 2 7 3S»6B«E-r«*<M)sB2 2 8. 2 2 9 ty- 
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hS6&&£:frl'T$eBEI£l 2 3*tg&<5®ttT»Sfc$ 

[0 0 8 2] HiOS/^Etli y-h@g€:I»53&tt£ 
5 33@tt*mTffiSfi£T * C t K <fc 0 L D D <B«* V 
-*»«S3 J: h* U"f >«*£©»tete*$® <t LTV* 

(0083) sec. y-hiaetcy-hafcsuKfctfL' 

"r*B»T«MinLfcT««7E*KO**JE*l»fc*TL. 10 

•?«ttJMBMftJlbmftS« C 

[0 0 84] ($Jfi^9 2 ) ^JSfcl 1 "Ctty- FQgcOW 
W i~w*» T a fc f ©ESS&ttS5^4$m* ffl » * L- 

7C**4 0 0-7 0 Q-C<nmT--MZ£.r>Tm&fcZ 

«»o. Hffiu-r xau-r >^^7^^-t-n^±os?ft 

0iCJ:SettilK OHS£ M«-T* Z t *<T£ft < fc* 
[0 0 8 5] fclAtf, BJg«&*<VGA<D«£. 4 8 0 

#©y-KiB»<t6 4 o*©v-*&m<j&s£*n, X 

GAC5lS'&lC«7 6 8*CDy-hESt 1 0 2 4#©V 
-Xi285*^)«Sn-6. gjrSiSCHffilMXte. 1 3 30 
-f >?^7^O»^»fti»<0S$«3 4 OmmtJiO. 
1 8'r>9 1 5'7^.0<l^»3»i4 6 Omm^l, #3?I£ 

wet* z <n & 5 ttmgki&m&m £§s§rr * *a t u x , 
y-hasi£Ai*gi <cu) ttt*o««tt©Qtt«w 

[0 0 8 6] t-T. &JSBI1 il^gfcLTHl (A) ~ 
H3 (A) IC^TXS*ff5. -?-LTS3Q§8<3f&H8£S 

(RTAfe) SjBfflT*:: fiftT^-WC 
tt&5SjQS*< 1 P pmKT, »*U<ttO. lppmfct 
TOSSS^Ha^T? 400-700 "C, ttSEWKtt 5 0 
0-6 0 0T:T*t 5t><0T*C>, #&H6«Ttt5 0 0*C 
T?4(^fBO^«lStfT-3fe. 

[0 0 8 7] SfclC, 3- 1 0 0*©*&££trgBSC 
*T. 3 0 0-4 5 0t:Tl-l 2^(IB©^«lliS:^ 
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>K*tt*rf*XST&*. *35<b<OteO¥8<i:LT, 
•fyX^XSUt (7"5XVC«fc9fajg£n&*jR«:/B^ 

[0 0 8 8] fSttfc43«ktf#S<fc©X8rt<0S7bfc'3, 

ttS«A 1 *>C\i&3ll8.ftt-r&®®® (D) T«6ET 

5. Mil l-2SS*-StrA 

■ (D) il/TiiCifEt* (■**!■) . 8?«Ji 
(D) tt2 0 0-4 0 0 nm (if $ L < \t 2 5 0 - 3 5 
Onm) fttUtA^. tLT. 7# hv^.i7 Srffl^T 

T33^E (D) *^T-5Ctl-J:0. T*S£©Sttil) 
XttS^-DTy-KKS^fife-rS^t^TS*. 

t» i ©siwsfesjasisjfiffi i t&m\zi,Tmi£rz. 

[0 0 8 9] -tOg, §I»W1 tB««CUTW«aSfiSfe 
W»«»6rtS»2 0JI3IW»aWRl 4 7, V-*6B»FU 
■f >ffliS*«B£UT7i'7 ! -^ Xv h 'J 

[0090] ro«fc5i3y-hffi®fi«K©@tt«»-c 

[0 0 9 1] [fm&3) tmWl-eft8&LfZ79T4 

lC»rt?T-57^^-< ^-7 h 'J ^^S«OffS^ffilCt?^ 
[0 0 9 2] 7 * x-< TV HJ? Xg««*J6fcll tl^ 

«tf^ar*. H6 (a) -m. y-xB«tHu-f> 

1--5. HU'f >BBSI2 5 6*WibTw<0«JBK€ia6 
(B) TPaBteia^-rst. TlK2 56aS50~l 
5 0nB©J5!ST»figb. S«^^H©y-^$fcttH 

fOT ifiS2 5 6 a±CS*aT7;i'5X^A (A 
I) Jg256b*30O~40 OnoCOJPST^fitb, S 
112 5 6 c*fc«ffi<fc?-^> (T IN) |g*l 
0 0-2 0 OnaOmZT-mi&LXSmiftj&ftZ. 

)\9-~y {ff&WiS J:Zfx.y^> if mm J: O H $ @S 
2 5 7 S^fiSr*. ®3S?1«12 5 7 «. 

6. fiX-5S2 0HiKJfeSliS±IC^3n. HIST FT 2 0 
40HK >S2® 2 5 6 tgft*ffl#£g8:ttSlst»&fc 

[0 0 9 3] 13 6 (C) Ttta^Cjg2©Sffll5fe©lgl 
4 3±Cfi^33@Sg*»fi)5L, A^-x>^jas*«fct; 
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u-r 259 znmnm 2 5 8 taftsswi-siKH- 

T^l/fe^'C**. H U*f >SSS 2 5 9 tt, B6 
(D) -e^T«t5»CT ifiU2 5 9 aeS0-l 5 0nB<O 

JJS2 5 9 a±KS*3TA lE2 5 9 b*30 0~4 0 0 
*§2 5 8l±FU-f >@Bi^2 5 9*»^tST 1BS2 5 9 

[0094] mmmsi&vttwz* >wk. (i 

n.O,) *>mW >i?VL>&<tXX-£& (I n, O,— S 
nO, ; I TO) tt.£&X/l 

\Z I TOOIyfi'i'ttSfii'StL^t^OT, Xy 

(ln,0.— ZnO) fcfll^Tfck^. felt-OV 
S£grtb££B'S£fcfcSffi s l I i&tefcfiSn. ITOlCttLT 20 
i^fii:%fiftT»50T, B6 (A) , (B) 05*3 
fifcfc43HT H V"i >ffi® 2 5 6 OJSHT. A 1 JS 2 5 6 
b*t«*<3ffi2 5 7 t«^LTJS^Sf6&-rS^i:*ffir 
jt"C€S. HIJBIC. BMbUfiB (ZnO) fcSbfcWST 

USA (Ga) £8&fiDLfcBE<bEg& (ZnO:Ga) ft 

[0 0 9 53 #SffimTteR!tf8!<Di£a&*&E£f£S 

lC«kOfPSbfc*<» aSKl**©?*^**©^ 30 
(fc^6«) T, SiSlfO«?SS^Et»JCtfc7i? 

[0 0 9 63 [&mm 4 ] *njg0!iT«. mi&w 1 ~^ 
ttB >&m fiK-r * asas^sottei 1 1> n r 

•ST^fiJETS^ -t<0«jH#B3¥7 - 1 3 0 6 5 2#4i 

-SCifcTSS. ^-c0S-&roW^H8€ffl^TSRBH-r 

[0 0 9 73 H8 (A) tST<k?l:. 1 £:P5«I 

tcLT. 110 1 ±tTS6aS 110 2a. 1 

102b, $t&m®mzm?z*''&#f8 1103525 

U3V(a-Sl)i. *SHv"J3> • yjI/-7X->A 
(a-S 1 Ge) JS, #SS^b^U3> (a-S i 50 
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C) IS. #Sflv' , J3> • (a-S I Sn) Ktei: 

aWCft*. :h6®#IH i l l C#ai4***o. 1 
- 4 0 a tomi c%mm$#? * <k 5 \Z LX&tii-t -5 i A 
V». MX.tf. JNWi"j3>lt 5 BnCWTiW 
•5. -tL-T. SS&3?T1 0 p p mOaKETC^ SrStfTic 

hftT««7C$***T*/S 1 1 0 4*JBfiST5. fiSStt 
TC^CttXy^ (Ni) . WWZ-JA (Ge) . « 
(Fe) , /X^CA (Pd) . 7.X (Sn) , ffi (P 
b) . (Co) . £ft <P t) . 01 (Cu) . 

& (Au) fe£T<fc*. dOfli^TC^Sr^-r?)^ 1 1 

-a-*-ft. £MJX/'Wi'f£ J $»S28SffeKJ:oT 
.heGfc&TtSSSOS* 1 - 5nm©JP3 i:«fil/tt> A^. 

[0 0 9 83 *t/T, B8 (B) IC^-r(8afb©l8T 
it. Sf 4 0 0 - 5 0 OtT? 1 ^Wiff^MlStf 
l^. |^SSv'U3>l8cO'&*7{c^O*5aloiii«^TC - r 

6 c ©ait? * * i- « - ©s^sas ti&-r u t>i^s 

HSltpT 5 5 0 ~ 6 0 0 tT 1 ~ 8 ^P30Sa7X— 

110 5 C (0 8 

(C) ) . b^U dOS&7--JHCi:oT^©^nfc 
iSl^ffii 10 511 3tt*a®^tlStcJ:0E« 

>^Jtj*T«4 8 0 cm- | {c7'n-KJ&:tr-^5^# 

jfi^a i rK^ufcw— tf-7x-;^Tigaa i » i ^)a 

110 5£&gbT-tC>agatt£iSii>*£<t:fcMrSj&te* 
[0 0 9 9] H9ttH»Kfl!lK5caSffl^S«Ba^btt«) 

«?Xlfil20 1±i:TWl 2 0 2 a, 12 02 
b, #af5«3iS*^r*¥?J^S 1 2 0 3 52 5-8 0 

frS 1 2 0 3 0 . 5 — 5nnSffiO^<bK (S* 

-ti-f) 5)gfi)c-r*. ccDJ:33!KjpsoBMU«tt. 7"7X 
7CVD m ^X/t «y ^ & £*TfaSS63K:SEi!i-r*&J&£ 
JgfiEbTfcSv^*. 1 0 0 — 3 0 0*CK&*g€:2n]&LT 

r^x^bUfc^saa+ic^aHQigsw-r^^iD 
(h,o,) ^^tr^isic^aja^fiswrs^ci^si 

2 0 3<DSt®£BSUTJiMdcUT'&&^. 

*0*7>gHS*K#aS&>fi£*'t* i M5#fil 2 
0 3 *®-r C £ lc«k o T t>?g*r €f 
[0 10 0] CO«t^»ZUTSS»C!3V^blS5Wr* 
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#SH#5i§ 1 2 0 3±k:ffi9BfiM&7E£ 
fc^TSJil 2 0 4£X/Vy*}£TJgl5£f£. £©13 
(OJgaiCiaSfift^rt^ 10-10 OnaggOffSCJB 
BJtttltfA^. 0>J*-tf. N i h £LT. N I 

1 2 0 3 <D&Bi£&. S fcttK#©#J3&Bfc: 

■5**, »afc«:#a««a* j rr* J i 1 «Mf t ra 1203© 

x 1 0" — 1 x 1 0" atoms/cm* 3 fcf* 

[ 0 1 0 1 ) fittttTcSiS 1 20 46 
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